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So far, several people have suggested various processes, which are sensitive to polarized s-quark distributions, such as Drell-Yan processes [5] , inclusive W ± -and Z 0 -productions [6] in polarized proton-polarized proton collisions, and also inclusive π ± -and K ± -productions in polarized lepton-polarized proton scatterings [7] . However, since the differential cross sections for Drell-Yan processes and inclusive W ± -/Z 0 -hadroproductions are described by the product of two parton distributions participating in such processes, one cannot extract the xdependence of polarized s-quark distributions without ambiguities from such cross sections.
In addition, those of inclusive π ± -and K ± -leptoproductions include the fragmentation func-tions of π ± -and K ± -decays which possess some theoretical ambiguities, and hence it is also difficult to derive the exact behavior of polarized s-quark distributions from these processes.
Recently, it has been pointed out that parity-violating polarized electron elastic scatterings on unpolarized protons can give informations on the matrix elements, p|sΓ µ s|p with Γ µ = γ µ and γ µ γ 5 [8] . However, since its differential cross section includes not only the spindependent but also spin-independent proton form factors, one cannot extract the polarized s-quark content without ambiguities even from such processes. Here we consider a different process for examining the polarized s-quark density, which is the parity-violating polarized deep inelastic scattering at high energy. It must be advantageous to study such a process because its differential cross section includes only the spin-dependent structure function of the proton and is explicitly described as a function of x.
In parity-violating deep inelastic scatterings of unpolarized charged lepton on longitudinally polarized proton, an interesting parameter is the single-spin asymmetry A
where dσ W ∓ 0− , for instance, denotes that the lepton is unpolarized and the helicity of the proton is negative. Note that since a fast incoming negatively (positively) charged lepton, ν ℓ +X, the spin-dependent and spin-independent differential cross sections as a function of momentun fraction x are given by [9] d∆ L σ
where E is the energy of the charged lepton beam and M N the mass of the proton. η is written in terms of the W -boson mass M W as
in eq. (2) and F
in eq. (3) represent spin-dependent and spin-independent proton structure functions, respectively. Below charm threshold, the region of which could be investigated by SMC and/or E143 Collabolations, we can describe these structure functions for the W − exchange as
and similarly for the W + exchange
with CKM matrix elements
Here δq(x,
) stands for the polarized (unpolarized) quark distribution in a proton, and q + (x, Q 2 ) (q − (x, Q 2 )) the quark density having a momentum fraction x with the helicity parallel (anti-parallel) to the proton helicity. It should be noticed that since g
and g
have no relation to the flavor singlet axial-vector current, it is not affected by the axial anomaly which, in deep inelastic reactions with one-photon exchanges, leads to rather large contributions of the polarized gluons to polarized quark distribution functions [10] .
In order to examine how the observed parameter is affected by the behavior of polarized
by substituting eqs. (2) and (3) into eq. (1) as follows,
As typical examples of the polarized s-quark distribution functions, we take the following three different types; (i) negative and large ∆s with ∆s(Q 2 = 4GeV 2 ) = −0.11 (BBS model) [11] , (ii) zero ∆s with ∆s(Q 2 = 10GeV 2 )=0 [12] , (iii) positive and small ∆s with ∆s(Q 2 = 10GeV 2 ) = 0.02 (KMTY model) [13] , where ∆s(Q 2 ) is the first moment of δs(x, Q 2 )
and its value means the amount of the proton spin carried by the s-quark. All of the models, (i), (ii) and (iii), can reproduce the EMC and SMC data on xg p 1 (x) equally well. The xdependence of these distributions are depicted at Q 2 = 10GeV 2 in fig.1 . (The explicit forms of δs(x, Q 2 ) are presented in respective references.) By using the polarized s-quark distribution of each type, together with the polarized and unpolarized parton distribution of BBS parametrization [11] for (i), of Cheng-Lai [12] and DFLM parametrizaton [14] for (ii), and of KMTY [13] and DO parametrization [15] for (iii), we estimate the A (x, Q 2 ) and g
are dominantly controlled by the polarized valence u-quark ditribution δu v (x, Q 2 ) whose magnitude ∆u v is much larger than ∆s s in the proton. However, the situation is quite different for g
(x, Q 2 ) have no contribution of the polarized valence u-quark distribution. Although
(x, Q 2 ) and g fig.4 . From this result, we can say that the conclusion remains to be unchanged.
However, it should be noted that one cannot directly extract the s-quark distribution from xg
. This is because, as shown in eq. (2) [pb] for the type of (iii) ((i), (ii)) at x = 0.1, E = 180GeV and Q 2 = 10GeV 2 . Therefore, from the experimental point of view, we must have high luminosity in order to get informations on the polarized s-quark distribution function δs(x, Q 2 ) inside a proton. Futhermore it might be practically rather difficult to identify the missing events from ℓ + + P →ν ℓ + X. However, we believe that these difficulties can be technically overcome.
Another importance for getting g
comes from the fact that, below charm threshold, one can uniquely determine the magnitude of individual polarized parton density by combining the data on g
with the ones on neutron β-decay, hyperon β-decay and the spin-dependent structure function of proton g p 1 .
The following combinations of individual polarized parton content are well-known,
where ∆g in eq. (11) represents the amount of the proton spin carried by gluons and is introduced by taking account of the U A (1) anomaly of QCD [10] . Although the values of a 3 , (x) can be obtained experimentally
then, from four independent equations, (9), (10), (11) and (12), ∆u, ∆d, ∆s and ∆g can be determined as follows,
But how can we actually measure a
in experiment? As long as we remain in the experiment with the longitudinally polarized proton target, we cannot determine a
experimentally. However, if we consider the cross section with the transversely polarized proton target, one can obtain a W ± 0 as described in the following.
The formulas of the transversely polarized cross section have been given by Anselmino et al. [9] as follows,
where φ is the azimuthal angle of the lepton in the final state, and ψ an angle between the proton spin and x-axis in the xy plane orthogonal to the lepton direction (z-axis). These angles must be fixed in principle by suitably arranging experimental apparatus.
where dσ
(dσ W ± 0↓ ) denotes that the lepton is unpolarized and the proton is transversely polarized with its spin orthogonal to the lepton direction at an angle ψ (ψ + π) to the x-axis.
By integrating eq.(17) over y, one can easily derive the following formula, (19) , the integral in the square bracket depends on x alone and can be written by f (x). Practically, f (x) can be very nicely approximated by the formula,
which reproduces the exact result with accuracy better than 10 −4 for E > 50GeV. Then, we can get
where the right-hand side of eq. (21) The dash-dotted, dashed and solid lines indicate the results calculated for types (i),
(ii) and (iii), respectively. as a function of x at Q 2 = 10GeV 2 . Various lines represent the same as in fig.1 . http://arXiv.org/ps/hep-ph/9602319v1
